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20. SCHEDUIF SUPFES/SERVICES |

ITEM SUPPLIES/SERVICES QTY | UNIT UNIT PRICH| VAT AMOUNT
NO. (b) (c) (d) (e) ® (9)
(@) (MKD (MKD (MKD
1 CMR swimming pool seasonal start 1 job
2. DCR swimming pool seasonal start 1 job
3. CMR swimming pool monthly maintenance (three visits per| 6 month
one week)
4, DCR swimming pool monthly maintenance (three visits per{ 7 month
week)

5. Optional incidental visits and inspections of both CMR or D¢ 6 Job
swimming pools on as needed basidue to unforeseen
weather conditions, unforeseen usage of swimming pools
(planned larggparties etc)

6. Optional within season emptying, cleaning and disinfection ¢ 2 Job
any of the 2 swimming pools on as needed basis.

7. CMR swimming pool seasonal end 1 job

8. DCR swimming pool seasonal end 1 job

NOTE | Pleasecompleteby checkingooxesin clausewith number.
52.20424 REPRESENTI®N REGARDING CERTAIN TELHORNMATIONS ANRIDEO SURVEILLANCE SERVICES OR
EQUIPMENT (AuP20)from the clauses sectioriurther in the text and pleasesubmitit with your bid.

DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

1. Scope of Services

The Contractor shall perform swimming pool maintenance services, including furnishing all labor, material,
equipment and services, for the U.S. Embassy Skopje. The price listed below shall include all labor, materials,
insurance (see FAR 52.22&nd 52.28-5), overhead, and profit. The Government will pay the Contractor the
fixed price per month for standard services that have been satisfactorily performed.

After contract award and submission of acceptable insurance certificates, the Contractirey €ffil issue a
Notice to Proceed. The Notice to Proceed will establish a date (a minimum of ten (10) days from date of contract
award unless the Contractor agrees to an earlier date) on which performance shall start.

The performance period of this cract is from the start date in the Notice to Proceed and continuing for 12

months, with five (4), orear options to renew. The initial period of performance includes any transition period
authorized under the contract.

Swimming pool maintenance ftwcations listed in 1.5 of the PERFORMANCE WORK STATEMENT including season
start and season end during period beginning May 01 ending October 31. NOTE: The work shall be in compliance
with the guidance available in the attached Swimming Pool Water Qéditwal (Attachment 2).

Period(May 1, 2@3 ¢ Apr 30, 2024)
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1. | Base Year FirRixed Price for Standard Services for this Contract:

la. | CMR Season Start

1b. | CMR monthly maintenance
(three visits per one week, six montMonths

1c. | CMRSeason End

1d. | DCR Season Start

le. | DCR monthly maintenance
(three visits per one week, six montb§Months

1f. | DCR within season emptying, cleaning
and disinfection X2

1g. | DCR Season End

1h. | Additional swimming pool maintenance visit as needed basis (rain or else)
price per visit

2.
Base Year Total for All Services (Total = items 1a +1b + 1c + 1d + 1e + 1f +
3.
VAT
4.
Year Total for All Services plus VAT (Total = i22i8
2. Delivery

1. PERFORMANCE WCGRKTEMENT

The purpose of this contract is to obtain swimming pool maintenance services for real property owned or managed
by the U.S. Government at U.S. Embassy Skopje. The Contractor shall perform swimming pool maintenance
services in all designated sy&s.

1.2. GENERAL REQUIREMENTS

Season Start: Spring seasonal cleaning and disinfection of the pool shell, the compensation basin, sand filters
cleaning, installing of metal stairs and handrail, removal cleaning and storing of the pool cover, chezking t
functionality of the pool equipment and light fixtures, and all that is necessary to prepare the season start.

Swimming pool monthly maintenance to include: * Maintaining acceptable and safe water quality by providing
water treatment that will keep thavater disinfected and chemically balanced; * Physical cleaning of the pool and
pool area; * Pool equipment maintenance; * Water quality testing. The frequency of the visits will be twice each
week to ensure effective bacteria and algae control by usiog goality Calcium Hypochlorite bactericide and
algaecide multifunctional Chlorine tablets (chlorine, algaecide, PH stabilizer, coagulant). Each tablet shall be
wrapped separately, containing the product declaration with all data regarding the ingredieatsxpiry date
instructions for use, etc. Overgrowth of algae shall be treated with algaecide treatment agent approved for
swimming pool application. The Material Safety Data Sheet (MSDS) shall be readily available. The Contractor will
supply all requiré chemicals with prior Client's approval of the type and origin of the chemicals. Note: It is

required to keep clear record in Contractor provided LOG BOOK of all chemicals and their amounts that have been
applied to the pool. The water quality testing ahe data recording will be in a Contractor established LOG BOOK
and will require monitoring: * daily: Ph levels, Free chlorine, Total chlorine, Combined Chlorine, water temperature
(Client can provide these data three days in the week); * weekly: Taothidss, Calcium hardness, and Alkalinity;

* monthly: TDS (total dissolved solids) test; * twice in a season: Metals (iron and copper).

SBU- CONTRACTING AND ACQUISITIONS



Swimming pool within season emptying, cleaning and disinfection of the swimming pool and swimming pool deck,
identical to season start cleaning and disinfection.

Start/End of season: May 01/October 31. Duration: 6 months. NOTE: The Contractor shall be in compliance with
the guidance available in the attached Swimming Pool Water Quality Manual that is madé fiast ©@ontract.

1.3. MANAGEMENT AND SUPERVISION

1.3.1. SUPERVISION. The Contractor shall designate a representative who shall be responsgite for on
supervision of the Contractor's workforce at all times. This supervisor shall be the focambiatGontractor

and shall be the point of contact with U.S. Government personnel. The supervisor shall have sufficient English
language skill to be able to communicate with members of the U.S. Government staff. The supervisor shall have
supervision akis or her sole function.

1.3.2. SCHEDULES. The Contractor shall maintain work schedules. The schedules shall take into consideration
the hours that the staff can effectively perform their services without placing a burden on the security personnel of
the Post. The Contractor shall deliver standard services between the hours of 08:00 AM and 04:30 PM Monday
through Friday. For those items other than routine daily services, the Contractor shall provide the COR with a
detailed plan as to the personn@ be used and the time frame to perform the service.

1.3.3. QUALITY CONTROL. The Contractor shall be responsible for quality control. The Contractor shall perforn
inspection visits to the work site on a regular basis. The Contractocsbalinate these visits with the COR.
These visits shall be surprise inspections to those working on the contract.

1.3.4. TECHNICAL GUIDANCE. The Contractor shall have the services of a trained horticulturist with experience
in the climate and soil calitions found locally to give technical guidance to the Contractor's work force and to
develop and guide the Contractor's programs for lawn and tree care.

1.3.5. SWIMMING POOL MAINTENANCE PLAN. The Contractor shall submit an annual Swimming Pool Plan
that reflects the proposed frequency for meeting the requirements of this contract. The Swimming Pool Plan will

be developed to fit the requirements of local conditions, types of vegetation, and climate factors. The Contractor

shall submit the Grounds Magmance Plan to the COR for approval within 30 days after contract award.

1.4. SWIMMING POOL CARE

1.4.1. SWIMMING POOL WATER CARE. Please refer to swimming pool water quality in Attachment 2 for
instructions.

1.4.2. HAZARDOUS AND TOXIC SUBSTANCH®. doidractor's responsibility to ensure the safe handling,
application, removal and environmentally sound disposal of all hazardous or potentially hazardous fertilizers, weed
killers, and pest control products utilized in this requirement.

1.5. LOCATI® FOR SWIMMING POOL MAINTENANCE SERVICES

All standard services are to be delivered on regular Post working days.

Location Address
CMR Pitu Guli 1, 1000 Skopje
DCR Bardovci 8, 1000 Skopje
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2. WORKING HOURS

All work shall be performed during 08:00 AM and 04:30 PM Monday through Friday except for the holidays
identified in the Addendum in Section 2. Other hours may be approved by the Contracting Officer's Representative.
The Contractor must provide at le&@st hour advance notice to the COR who will consider any deviation from the
hours identified above.
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ATTACHMENT

SWIMMING POOL WATER QUALITY

I. General

Swimming pools demand what may be tiroensuming attention to maintain acceptable water quality. .

P YEATS LR2OFOES RNAY1TAY3I oFU0SN KO Aa UNBFUSRIZ R
users deliberately and regularly contaminate swimgiipool water. To maintain the pool in a safe and
enjoyable condition, the pool operator must react to the variations in water chemistry that these
contamination events cause.Pool operations include: water treatment, physical cleaning, equipment
maintenanceand sea®nal operationalcare.

Pool Maintenance Propermaintenanceof pool water is not complicated but does depend on
operator attention to afew basicprocesses:

1 Physicak Effectivefiltration and circulation of water
1 Chemial ¢ Proper water balancefor mineralsandpH
1 Biologicak Adequatedisinfection andalgaecontrol

Properfiltration andwater treatmentare both necessaryo work together to maintain goodclear
water. Hltration removesinsoluble matter, such asparticlesof dirt, organic matter, and other
debris. Water ischemically balancedandtreatedto killbacteriaand diseaseproducing organismas
well asto oxidizeorganicmatter that isdissolvedin the water.

Disinfection Poolwater must be both dignfeded and chemicallybalanced if an appealing and
sustainable pool is to be maintained. Water chemistry and pool disinfeat®interconneded. The
function of apool dignfectant(commonlycalleda"sanitizer")is twofold:

1 Disinkction or Sanitization: Usedto kill germs,bacteria, and other diseaseproducingorganisms
that might affectswimmersf not destroyed.

1 Oxdation: Toreactwith and degroy other contaminants such asalgae body oil, mineralsdug, and
other materialsthat producecolor,odor, and turbidity.

In addition, a disirfectant mud be continudly activein the water (havearesidual)in order to react
instantaneoudy with bacteria andorganicmatter asthey areintroduced into the pool. The most
commonswimming pool disinfectanisedtodayiscdhlorine.
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Il. Water Balance

Water introduced into a pool contains manydifferent minerals. Control of the amount of these
mineralsand other chemicalfactors like pH is necesary to maintain good, clearwater. A proper
balanceof these chemicalactorsin the water will ensurethat the disinfectantworks effectivelyand
that the water does notdamagethe pool or related equipment. Thebasicmeasuresandfactorsfor
water balanceare:

1 pH(measureof acidityandbasicity)

1 TotalAlkalinity

1 WaterHardnesgCalcium)lemperature
i TotalDissolvedolids (TDS)

1 Metals (IronandCopper)

A. pH

ThepH is a measure ofthe active acid or alkalinein pool water. Technicallyjt isa measureof the
concentrationof hydrogenionsin the water. Thegreaterthe concentrationof activehydrogenions,
the lower the pH. On thepHscalefrom Oto 14, 7.0isneutral, lessthan 7.0isacidic,and above7.0is
basic(alsocalled alkdine). Therangeof acceptdlepHlewel in apool isfrom 7.2to 7.8.

When the pHapproaclesor goesbelow 7.2,the water will tend to becomecorrosive,damaging
vinylandplaster surfacesaswell aspipesandequipment. LowpHcanalsoreault in eyeirritation

for the swimmer When the pH approachesor goesabove 7.8, chlorine compoundsused as
disnfectartsbecomelesseffective at killing bacteriaand algae. At a higher pH, cloudywater will

form, andsaalewill form on the equipment, in sand filters, and on the walls. HighpHcan causea
swimmer'sskinto itch.

Tolower thepH whenpH istoo high, add acid: Whenthe acidcombineswith water, it increasesthe

hydrogen ion concentration, lowering the pH. Most pH test kits include an acid demandchart
indicating the amount of acid neededto bring the pH to anacceptable level. Muriatic acid (liquid

diluted hydrochloric acid-20 degreesBaume)or sodium bisulphate (dry acid, which is dislved in

water) are most @mmonly usedto lower the pH. Always follow the instructions carefully for

addingacidto the pool. Add the amountrecommendedon the productyou are using. When using
acidin apool, remember:

Whendiluting acidin water, alwaysaddacidto water. Neveradd water to acid.

Add acidto the deepend of the pool, awayfrom walls, poolfixtures, pump, and intake return
lines.

Havethe filter runningwhen addingacid.

1 Donot addmorethan2-1/2 pintsof muriaticacidor 3Ibs.of sodiumbisulphate perl0,000gallons
of water per day.

=A -4

=a

Toraise the pH levelwhen pH istoo low, add base Sodiumcarbonate(sada ash,which isNOTthe
sameasbakingsoda)is mostcommaly used. Note: Addthe amountrecommerded on the product
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you are using. Thecarbonateionsfrom the sodum carbonatecombinewith hydrogen ionsin the
water to reducethe hydrogen ion concentration. Again, a basedemand dhart (your pH test kit will
indicate the pH level), will provide the amount of sodium carbonateneeded in the water. Sodium
carbonateis availablein cakeor granularform.

B. TotalAlkalinity (TA

The measure of the buffering capacity of water, or its ability to resist a change in pH, is the total
alkalinity. Technically, total alkalinity is the total of carbonates, bicarbonates, hydroxides, and other
alkalne substances present in the water. Tests and adjustments to TA and pH are made whenever a pool
is filled and/or disinfected. Establishing the total alkalinity of a pool is the first step in water balance.

The ideal total alkalinity level for pool wates 86120 ppm. When total alkalinity is too high, the pH
level will tend to be high and there is a potential for scale to form on pool walls and equipment.

To correct high total alkalinity, add acidThe reaction of the acid with the bicarbonateshe water will

result in the formation of carbon dioxide. Although normally a gas, carbon dioxide dissolved in water
forms carbonic acid, which lowers the pH level. The addition of 1.6 Ibs of dry acid (sodium bisulfate) per
10,000 gallons of water will deecase the total alkalinity reading by 10 ppm.

To correct low total alkalinity, add sodium bicarbonate (baking sodahe higher pH of the carbonates will raise
the pH of the water. The addition of 1.5 Ibs of sodium bicarbonate per 10,000 gallons of water will increase the
total alkalinity reading by 10ppm. Remember that because total alkalinity and pH level aily obdated, it is
important to test the pH level after adjusting the total alkalinity. A proper total alkalinity level is important in
order to attain the recommended pH. It may take several treatments to bring both the total alkalinity and pH into
proper ranges.

C. Theelationship of pH and total alkalinity The pHand total alkalinity are two different, but related,
measuresusedto understandthe chemical balanceof pool water. Usingthe analogyof aflashlightbattery's
voltageand capaity to comparepH and total alkalinity, acertainvoltageis requiredto light aflashlightbulb
(bright or dim), but just how long the bulb lights dependson battery capadty. The pH, which tells the
degreeof intensity of acidor baseat a particular time, is like the voltageof the battery. Total alkalinity, like
the capacity of the battery, tells how long that condition will last.

In the treatment of pool water, our goal is to keep the pH within the range of 7.2 to 7.8.

The pH can change abruptly or gradually. It may go up or down from time to time, depending on the
chemicals added to the water and the total alkalinity of the water. The total alkalinity is the total amount of
certain alkaline chemicals dissolved in thiater. These chemicals continue to affect the stability, and change
the pH long after they are added. An ideal range of pH from 7.2 to 7.8 is usually recommended for pool
water in order to increase the effectiveness of the chlorine residual. At this gjreater percentage of the
chlorine residual will be in the form of the considerably more active hypochlorous acid (FC). A smaller
percentagewill be the lessactive hypochloriteion form. Alkalinity in the water prevents large pH changes
and makes the water chemistry more stabln order to maintain pHin the 7.2to 7.8 range,total alkalinity

should befrom 80-120ppm, dependingon the type of product beingused. Foexample,if sodum dichloror

trichlor is used, 100-120ppm total alkalinityisideal. Onthe other hand,arangeof 80-100ppm is better for
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calkcium, lithium, or sodium hypo-chlorite. Lowtotal alkalinity is common in many areas in the source water
used to fill thepool. In these situations, the operator should increase the pool alkalinity by adding sodium
bicarbonate (baking soda) slowly over a period of several days, measuring twice daily until the level reaches
the desired range.

HighpH, LowTotalAlkalinity. Inother areaswater hasahighpH,but low total alkalinity. Insuchareasthe

pH eanbe9-10. Whenacidisaddedto the pool, thepH can abruptly drop to below 7, even with only small
acid addition. Water with a pH below 7.0 etches plaster and dissolves copper or galvanized piping in the
circulation and filtration systems. These dissolved metals eventually stain the surfaces l@eemgray,
almost black (copper stains), or yellowish brown (iron stains). To avoid this problem, first test for total
alkalinity and adjust it to the desirable 820 ppm range with sodium bicarbonate, then acid can be added

to adjust the pH.

High Total Alkalinity. In otherareas,total alkalinity isexcessivewith levelsashigh as 300,400, or

500ppm. Insuchcasesthe pHis saidto be over-stabilizedand tends to remainaround 8.4. When

acidisaddedto drop the pHto 7.4,after ashorttime, the pHwill bouncebackup to approximately
8.2. Acid must be added repeatedly in order to eventuallystabilizethe pHat the more desirable
rangeof 7.4to 7.6. After aperiod of time, when enoughof the excesslkalinity hasbeenneutralized
and the total alkalinity is around 100ppm, the pH will not bounce up asrapidly or to ashigh a

readingafter chemicalkreatment. Lessacidwill berequired for eachsubsequenpH adjustment.

Make-up Water pH Evenin areasof high total alkalinity,pool makeup water may havea pHof 7.2
to 7.4 if it is full of carbordioxidegas. Wherthis water isaddedto a pool, the pHwill quicklyrise
to the 8.4levelasthe carbondioxideislostto the air. Sincethe total alkalinity is still high,itwill take
manyadditionsof acidbefore the pHwill stabilize athe 7.4to 7.6level.

Low and High Total Alkalinity Regions Pool operators can run into problems unless they
understandtotal alkalinityandtestfor it. Anareawith hightotal alkalinity mayrequire a gallonof

acidto lower the pHfrom 8.0to approximately7.5. If total alkalinity islow, however,a pint of acid
may beall that isneeded. Ifmore than a pint of muriatic acidisadded,the pHwill often will drop to

the acidsideand may result in corrosion ofmetal pipesandfixtures;etchingof plaster,and causing
eyeirritation to the swimmers. Avoid these problemsby testing the pool water for total alkalinity
and adjustingit to a desiredrange.

AlkalinityTestUsedfor TroubleshootingThetotal alkalinitytestisavaluableool for solvingexisting
swimmingpoolproblems.It isoftendifficult to diagnoseaproblemifthe poolwateristestedonly
forpH.ThepH of a pool carchangdrequently. Whenyourunthe test,the pHisusuallydifferent

from what it waswhentheproblemstarted. Totalalkalinity,onthe other hand,changegiradually.
Bycomparing the total alkalinity of the pool water with aarlier pool water sample, or a tap water
sample, you can often determine what has happened to the pool since it was last filled or checked.
This is one reason to maintain records of the pool water condition.

D. Temperature

Thetemperature of the pool water isa factorin water balancébecauseat hightemperatures calcium
becomeslesssoluble. Therefore, calcium carbonateor sale tends to form more readily at high
temperatures. In addition, at high temperatures,gasespresentin the water becomelesssoluble
andevaporateor "off-gas.” Someof the carbondioxide presenin the water entersthe atmosphere
asagasinsteadof forming carbonicacidin the water. Thisleadsto arisein pH.
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Inapool, the idealrangefor water temperature is 78°F82°F (25°Q7°C) Sincewater temperatureis
not easilycontrolled, particulaty in hot summermonths, it maybe necessaryto make adjustments
to other factorsin water balancean order to compensatefor a higherwater temperature.

E. WaterHardness

Water hardnessis a term that indicates the presenceof minerals, particularly calcium and
magnesiumin water. Theterm "hardness"is derived from the use of soapfor launderingand
cleaning. When water is too hartheaning it has a large amount of minerals, soap will not
lather and cleaning becomes hard or difficult, when water is soft, soap lathers easily. However,
soft water is not good for cementalled pools as it can leach calcium from the mortar and
pool linings. This leaching produces rough, friable surfaces.

In apool, the presenceof calciumisthe primary concern.Calcium ionsombinewith carbonateions
to form calcium carbonatethat must be properly saturatedin the water. Theidealrangeof water
hardnessmeasuredascalciumcarbonate js200-400ppm.However, otherfactorsin the water, such
as pH and total alkalinity, also determine calcium carbonate saturation. Therefore, all of these
measurementsmust be seenin relationship to each other in order to determine the proper
saturation of calciumcarbonate. TheLangelierindex is most commonly used to determine the
proper relationshipof thesefactors (See Section VIII. A).

If hardnessstoo low,the water will softenandetch plaster finishes greatly increasecorrosion,and
makevinyl liners brittle. Water that istoo hard (and hasa high pH and total alkalinity) can form
scaleon surfacesgspecally in the heater. To raisethe calciumhardnessof soft water, add calcium
chloride at a rate of 2 ouncesfor each 1,000gallonsof water to raisecalciumhardnessoy 10ppm. To
lower calciumhardnessjt isnecessaryto dilutethe water withwater of lower calciumhardness.

F. TotaDisolvedSolds(TDS)

Total dissolvedsolidsinclude everything dissolvedn the water originally put in the pool plus
everything added subsequentlyby chemicaltreatment. Aswater evaporates,the solidsremain
behindandbecomemore concentrated. TDSn pool water shauld not exceed,000ppm. Excessively
highTDSevelsmayleadto hazywater andcorrosionof fixtures. Theonlywayto reducethe TDSewel
is to dilute the water with water that haslower TDSevels(asin the caseof high water hardnessand
anexces®f cyanuricacid).

G. Metals(Iron, Copper)

The amount of metalsin the water supply varies greaty in different partsof the world and may
evenvarywidely in oneregion. Water drawn from awell almostalwayscontains metals. Metalsin

the pool water cancausestainingof surfacesand canchangethe color of the water to brown, blue,

green,gray,or black. It isrecommendedthat the levelsof metalsin the pool be kept atzero. When

metals are presentin small amounts (1.0 ppm or less),a sequesteringagent can be added to the

pool.A sequesteringagent reactswith metal ionsand holdsthem in suspensionto preventstainng.

Ifthe fill water hasmetalspresent,you mayneedto add amaintenancedoseof sequeséring agents
weekly ormonthly. Metals may be removed by careful superchlonnation and filtration. When

metals are presentin amountsover 1.0 ppm afilter aid used in conjunction with a sequestering
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agent maybenecessaryor the removalof the metals.
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[ll. Chemistryof Chlorination

Swimming pool disinfection is usually achieved with the addition of chlorine to the pool. Chlorine
has been used as a potable water disinfectant for over 120 years with great success. Chlorine is
inexpensive, usually readily availapand reasonably tolerated by most users. At the same time,
chlorine has a very high kill rate for bacteria, plants and animals (biota) and other contaminants that
are routinely introduced into the pool. While simple in principle, the pool operator tmus
understand how chlorine disinfects and the various forms of chlorine that exist in an active
swimming pool. Frequent testing and adjustment are the keys to successful pool operation.

A. Free Chlorine (FC)

When achlorine disinfectants addedto a pool, it reactswith the water to form hypodlorousacid.
Thehypodlorous acid is measured asfree chbrine (FC) Free chlorine disinfects by oxidizing the
microbes in the water (some of which may pathogenic to humans) making the pool safe for use.
The ability to kill microbes depends on both (a) the strength of the disinfectant in the water (usually
measured in mg/L), and (b) the length of time that the disinfectant is in contact with the microbe
(typically measured in minutes). To achieve satisfactory water safety, the pool operator must
routinely measure the level of free chlorine in the pool to assure that the water is continually
disinfected. To maintain a satisfactory water quality, the foddorine residual should measure
between 1.0 and 12.0 ppm (parts per million) depending on the level of cyanuric acid (CYA) in the
water (See Section E and Tables 1 and 2 below).

B. Total Chlorine (TC)

In addition to killing the biota in the pool, the hypochlorous acid also oxidi#desr organic and
inorganic matter that has found its way into the wate¥Vhen perspiration, urine, and other
compoundscontainingammoniaare presentin or introduced intothe water, they react chemically
with the hypochlorous acidto produce combined chlorine (CC)usually in the form of
monochloraminates. Thetotal chlorine (TCylisinfectant n the water is the sum of the free dlorine
andcombinedchlorine.

Total Chlorine (TC) = Free Chlorine (FC) + Combined Chlorii-Pe (CO)

C. Chloramines or "Combined Chlorine" (CC)

Combinedchlorine is itself a disinfectant budlesseffectivethan free chlorine. Further, ahighlevel
of combinedchlorine can produce atrong chlorine odorin the water and mustbe measured and
controlled. Elevated combined chlorinean also causea chlorine odor and eye irritation to some
swimmers. Combined chlorine will also interfere with chlorine measurements; giving(false)

1 Both Free Chlorine (FC) as well as Total Chlorine (TC) can be measured using the OBO/FAC waterThastAitcuVac
and Colorimeter test are DPtipe tests.
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positive test result if a standard orthotolidine(OTO)test kit is usedto test for sufficient free
chlorinein the water. For this reason,the diethyl-p-phenylenediamine(DPD)test should be used
to measure the concentrations of both total and free chlorine.

D. Chlorine Demand

When chlorine oxidizes bacteria, germ@nd other nomammonia contaminants in the pool, it
becomes a compound with the material and is effectively destrag®a@ disinfectant. The amount

of chlorine that oxidizes and does not produce a combined chlorine disinfectant is called the
chlorine demand. Therefore, the total amount of chlorine that is needed to dose a pool depends on
the contaminants inthe pool, & (&8 LJS 2F O2y il YAYIlIYiZ YR (KS |
that the operator needs to maintain.

Pool Chlorine Dosage Required = Total Chlorine (TC) + Chlorind Demand

Another way of stating this is that the chlorine demand is the amount of chlorine needed to
maintain a minimum freechlorine level of 10 ¢ 12.0ppm depending on the amount of CYA in the
water. The chlorine demand of a particular pool cannot be predicted and is determined by
frequent water testing. Chlorine demandwill increasewith increased sunlight, higher water
temperature,heavy pool useandwhen contaminans arecarried into the water.

E. Chlorine Stabilize

One challenge with chlorine as a disinfectant is that chlorine is dissipated by ultraviolet sunlight.
Therefore, a stabilizer (or "conditioner”) is added to outdoor pool water to shield the chlorine from
the effects of UV radiation. The most common foofrstabilizer used in pool water is cyanuric acid
(CYA). The recommended level of cyanuric acid in a pool58 pPm for salt water pools and 70

80 mg/L for norsalt water pools in direct sunlight. The chlorine residual can be completely lost
from a pal in direct sunlight in less thanturs. Cyanuric acid is a white, fiég@wing powder or
granular product that may be added to the pool water through the skimmer. Since cyanuric acid
dissolves very slowly, it is important not to backwash the fiftar a few days after adding the
stabilizer to the water. When starting operations with fresh, untreated water, it is usually necessary
to add about 6 pounds of cyanuric acid per 20,000 gallons of water. If the cyanuric acid level
becomes too high (oversD ppm), the pool water must be diluted with untreated water. Discussed
below, the chlorinated isocyanurates (dichlor and trichlor) contain a small amount of cyanuric acid
in the chlorine compound. When using chlorinated isocyanurates for disinfectiemmusually not
necessary to add additional cyanuric acid to the water after an initial level-603@pm has been
reached. When stabilized forms of chlorine are used, it is necessary to test and adjust the cyanuric
acid level during the pool seasontal§ilizers are not needed in indoor or nahlorinated pools.

Chlorine / Cyanuric Acid (CYA)
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Non-Saltwater Chlorine Generator (N&8WG) Disinfection

(Note: All values below are given in mg/L)

CYA Minimum FC Target FC Shock FC
20 2 3 10

30 2 4 12

40 3 5 16

50 4 6 20

60 5 7 24

70 5 8 28

80 6 9 31

90 7 10 35

100 7 12 39

Tablel. FC Levels in pools with CYA Stabilizer {S8G)

Saltwater Chlorine Generator (SWG) Disinfection

60 3 4 24
70 3 5 28
80 4 6 30

Table2. FC Levels in pools with CYA Stabilizer (SWG)

F. Superchlorination (Shocking)

Background When a high level (0.5 ppm or more) of combined chlorine (CC) is present in the
water, the addition of chlorine to the water causes a corresponding rise in total chlorine residual.
Most of this increased residual exists in the form of combined chlpmrech is much less effective

as a disinfectant than free chlorine. Superchlorination of the pool, (the addition of a high dose of
chlorine), is necessary when accumulation of organic matter and nitrogen compounds consumes
free-available chlorine to pragce combined chlorine and impedes the process of disinfection.
However, with continued addition of chlorine to the water, at a certain point the total chlorine
residual suddenly drops as the additional chlorine oxidizes the monochloramines present. With
continued addition of chlorine to the pool, a point is reached where all of the combined chlorine
has been oxidized and the remaining chlorine residual exists as primarily free chlorine. This process
2T GaKz201Ay3IE¢ GKS LI2 2 ainedorediicy BeSconibied Bhlofine, NéBiISo R 2
known as superchlorinating the pool. A pool may require superchlorination to a concentration of
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10ppm to 40ppm chlorine (depending on the level of CYA in the watefer to Tables 1 and 2) to
destroy the ombined chlorine present.

When to Shock a Paolf the pool operator is proactively monitoring and adjusting the water chemistry
of the pool, it is very likely that a pool may never need to be shock treated. Delay in shockpapthe
can lead to rapiddeterioration of the water quality and added cleaning effort to restore the pool to
usable condition. Indications that a pool may need shock treatment include:

9 Combined chlorine (CC) > 0.5 mg/L
9 Free chlorine (FC) = 0 mg/L
9 Free chorine level falls signdiatly following an event (e.g. heavy rain, swim party)

Procedure When a swimming pool needs to be shaated, the operator will need to increase the
frequency of water quality testing and pool monitoring, as discussed below. The following steps should be
followed to complete the superchlorination routine and restore the pool to operating condition:

=

Measure the CYA & Free chlorine (FC) concentration in the pool
2. Determine the concentration of free chlorine needed to shock the pool from the Chlorine /
CYA Table (Tables 1 and 2)
3. Add enough chlorine to bring the FC concentration to a level slightly abovshibek level
goal
4. Repeat steps-B at least twice a day, until:
a.The combined chlorine (CC) <0.5mg/L, and
b.Less than1.0mg/L FC is lost overnight, and
c.Water is clear
5. Brush the entire pool once a day
6. Backwash or clean the filter as needed

G. FreeChlorine (FC) Targets

Adjust the FC target level based on the measured CYA reading. Higher CYA levels react with more of the
FC, requiring higher FC levels to get the same disinfecting chlorine level. A salt water generator (SWG)
will work with a slighthower FC level than other forms of chlorine. The normal FC target is given as a
range because different pools require different FC levels. If the water starts looking dull or just slightly
cloudy try increasing the FC target by 0.4 mg/L.

The target F@vel is a minimum. You always want the FC level to be at least as high as the target level.
FC is commonly lowest in the evening after sunlight has been reducing it all day. If chlorine is added
once a day in the evening, bring the chlorine up to d@érgconcentration than the target so that the FC

level the next evening is at least the target level. How much higher depends on the CYA concentration,
the amount of sunlight that falls on the pool, and how much the pool is used. A CYA of 30 to 50Ippm wi
generally lose between one half and two thirds of the FC over the course of a sunny day. If the CYA level
measures zero do not bring the FC level above 5ppm.

Shocking a pool requires raising the FC to a significantly higher level (note the levelinghable 2
above) and holding it there. This will kill anything that might be living in the water and will speed the
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breakdown of CC. If mustard algae is present, a higher than usual FC shock level may be needed tc
eliminate the mustard algae. Mustaadigae are easily identified by their yellow color. The target FC level
may also need to be increased to the high end of the normal range to keep the mustard algae away.
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IV. Forms of Chlorine Disinfectants

Many forms of chlorine are availablefor disinfecting pool water. The most common forms of
chlorineusedin poolsare:

1 CalciumHypochlorite(HTHPitclor,etc.*)
1 SodiumHypochlorite(liquid bleach)LithiumHypochlorite(SeaclorScorcHl, BurnOut 35, etc.*)
1 ChlorinatedsocyanurategDichlor,Trichlor,etc.*)

*Brand Names

A. Calcium Hypochlorite Ca(O£I)

Characteristics Calciumhypochlorte is a strong bactericide (kills bacteria)and algaecide (kills
algae). Thischlorinecontaining compound has been widely used in dry form as a disinfecting

agentin pools and municipalwater treatment plants snce 1928. Containing73%free-available
chlorine,it isavailable ilanumber of packagesizesin dry granularor tablet form. Itiseasyto apply

and simple to use. Its stability enhancesits shelf life and storage properties. This hazardous
chemical can cause severe chemical burns, fires, or explosions if handled improperly, so carefully
follow the precautions discussed below.

Even when other chemicals are used as the general disinfectant, calcium hypochlorite is frequently
used for superchlorination (shocking) because it is so economical. Calcium hypochlorite additions to
the pool raise the pH and calcium hardness of the paaikew

Calcium hypochlorite tablets can be placed in the skimmer, in floating baskets, or the granular form
can be hand broadcast over the water surface. Calcium hypochlorite should be diluted in water
before broadcasting it into a virlihed pool. Certan products may not dissolve before reaching the
bottom where they can discolor and weaken the liner.

Storage and HandlingWhile calcium hypochlorite can be purchased in bulk containers, many of the
smaller, premeasured convenience packages are wedtor professional use, minimizing dosage
calculations and inventory control.

IMPORTANT

Handle With CareCalcium hypochlorite contains 73% fraeailable chlorine and is a strong oxidizer.

Calcium hypochlorite may produce severe chemical burns. Do not inhale, ingest, or allow contact with eyes,
skin, mucous membranes, or clothing. Calcium hypochloritetisombustible, but mixing or contaminating

it with other products can cause explosion or fire of great intensity. Do not mix different types of dry

chlorine products in containers or feeders as explosion can occur when water is added.

B. SodiumHypocHorite (Bleach)

Characteristics Sodiumhypochlorte, frequently referred to asliquid bleach or liquid chlorine, is

often used asa chlorine source for treating pools. It issold asa relatively clear solution and at
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normal commercialgrength has a free-availablechlorine concentrationof 10to 15%. Household
bleach,commonlyfound in grocery stores,is the samesolution,but with 5%free-availablechlorine.
Usecare when handlingthis chemicalbecauseit iscorrosiveto clothing, fixtures,components,and
equipment. Sodiumhypochlorite doesnot have to be dissolvedin water, soit forms hypochlorous
acid (free-availablechlorine) instanty when added to the pool. However,it isunsteable and tends to

decomposethroughexposureto sunlight,heat, and metal contaminants. Therefore,proper storage
and handlingareessential.

Normal applicationof sodium hypodlorite canbe added to water by pouring it into the pool with
the container ascloseto the water surfaceas possible. Thereciraulation equipment should be
functioning, and the sodium hypochlorite should be addedto different areasof the pool to allow
the chemial to mix with the stabilizer in the water. Again, sunlight and aeration quickly
decomposethe sodum hypochlorite and results in less free-available chlorine. Whensodium
hypochlorite is diluted with hard water prior to use, or when it is introduced through feeding
equipment into hard water, calciumdepositsand solidsmay form. Tocounteractthe formation of
calcium depositsperiodicallypump a diluted solution of muriatic acid through the equipmentto
removethe deposits. Since the mixing ahemicdsisverydangerousthe equipmentmust be
free of anychlorineresidual before pumpinganyacidsolution.

LT FTNBS If1FftA A&a O2yiGFAYSR Ay (GKS YI ydzfFl OG dzN
sodium hypochlorite. Thissamefree alkdi tends to increase the phbf the water when sodium
hypochlorite is introduced. Theefore, it may be necesary to add acid to the water later to
maintain acceptableotal alkalinityandproper pH.

Storageand Handling Thedecomposition timeof liquid sodiumhypochlorite is many timesfaster

than for the dry chlorine chemicals. Therefore, it isnecessaryto useit relatively quickly. Itshould

be storedin acontaineri K & R2SayQd Fftf2¢ AIKG Ay inlay R
cool,darkplace.

Handle With Care Sodiumhypodlorite is a corrosive,strongbleachthat can damageeyes, skin,
clothing, pool fixtures, surfaces,and equipment. As with all chlorine chemicals,do not mix or

contaminatewith other products. Becareful not to spillit. Spillsshould be flushed immediately
with largequantitiesof water.

C. LithiumHypochlorite - LiIOCI

Characteristics Lithium hypochlorite is a freflowing, totally soluble, granular material containing
35.2% freeavailable chlorine. It is available in a wide range@atkage sizes. Since it rapidly and
completely dissolves in water, it can be easily prepared as drgatment solution, or can be
broadcast dry over the surface of the pool. Because it dissolves so quickly, it can be used in vinyl
lined pools. Lithiumhypochlorite is stable under normal conditions. Follow the handling
precautions discussed below to prevent fire or injury to skin and eyes.

Storage and Handling Lithium chlorite has excellent stability during storage when properly
packaged to protect it from moisture and carbon dioxide. A loss of about 0.2%avVeekable
chlorine can be expected under normal storage conditions. Loss decreases with decpaaginge
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sizes. Avoid contamination with other materials. Lithium Chlorite should be kept very dry until
used or disposed. It typically has about-gear shelf life. Finally, do not store Lithium Chlorite in
open containers.

Handle With_Gare. Mixing or contaminating chlorine disinfectants with other products can cause
fire of great intensity. At the levels recommended for pool sanitation, lithium hypochlorite is
considered to be nontoxic. However, prolonged contact of the dry material wéarskin may cause
irritation and should be avoided. Although it may be handled safely with dry hands, use a scoop.
Wash your hands immediately after handling containers or scoops to avoid accidental contact with
the eyes.

D. Isocyanurat®isinfectants

Chlorinated isocyanurates, also known as cyanurates, are chemicals that provide chlorine to
disinfect a pool. At the same time, they provide cyanuric acid (CYA) to shield the chlorine from
decomposition by the ultraviolet rays of the sun. The chemicadalyeled as oxidizers and must

be handled with care to avoid fire and chemical burns.

Dichlor and Trichlor

Characteristics. Dichlor and trichlor are the two most common members of the dlorinated
isocyanuratefamily used in pool water. Theircomplete namesare DICHL®-isocyanurateand
TRICHLORKGocynurate. Trichlor is alsocalled trichloro-isocyanuric acid andtrichloro-s-triazinetrione.
Dichlor is also called sodum dichloro-s-triazinetrone. A related product called dichloro-s-triazine
trianedihydrate containsb5%free-availablechlorine.

Normal applicdion of sodium dichlor, which usually comesasa granular product, is to manually
provide chlorine to a pool on a "batch basis" (oncea day or every otherday). Therecommended
doseis about 2-4 ouncesper dayper 10,000gallonsof water, but requirementswill vary depending
on the chlorinedemand of the water. Thisin turn dependson water temperature,the number of
swimmers using the poothe amount of oxidizabledebris,and the amount of sunlightpresent.
Trichloris usuallysoldin a compactform asatablet or stick. Taletsor sticksmaybe placedin the
kimmeror in convenientfeederdevices.Youmay haveto adjustthe dosageto maintainthe proper
levelfor disinfection. Exceptwhenusedasanalgaecidenwhite-plasterpoolsthe materialshould
notbeplaceddireclyin the waterin granubr form becausat isdowly sdubleandmaybleach the
paintof coloredplasterpoolsorvinylliners. Thidewelsatisfacbrily controls bacteriaaswellasalgae
whenyou usean isocyanuratepr another form of chlorinecompound. Dichloshaould beused
everyday, and trichlor usersshould adjust their feedersto provide the required level ofree
chlorine required ameasuredwith atestkit. Occaonally,youmighthaveto adjustthe pHof the
water by addingsodaashor sodiumbicarbonate to keepit in the rangeof 7.2to 7.8. Usersof
chlorinated isocyanurae will not have to add cyanuricacid duringthe seasonunlessextraordinary
lossesof water occur,ance a small quantity of stabilizingacid is added with each addition of the
chlorinated product. he recommendedcyanuricacid levelto maintain is 70-80 ppm for nonsalt
water pools and 3&0 ppm for salt water pools.

Storageand Handling Chlorinatedisocyanuratesshould be stored and handledthe sameasother
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chlorinechemicals. Avoid contamination with other materials. Isocyanurate Chlorites (e.g. Dichlor,
Trichlor) should be kept very dry until used or disposed. They typically hayear 2helf life. Do
not store Isocyanurate Chlorite in open containers.

E. Relative Chlorine Cost

In addition to the characteristics of the chlorine product and its availability in the area, a final consideration in
selecting an appropriate chlorine disinfectant for the pool is its cost. Table 3 reflects the relative costrbetwee
various forms of chlorine based on the quantity of chlorine that each provides.

Swimming Pool Chlorine

: Free Cost
Chemical Chiorine | (%)** Notes
9% Pros: Convenient solid 3” tablet; easy to handle & store
Trichlor 90% | ° Cons: Introduces CYA into pool chemistry which builds up over
ess X .
time and must be reduced; lowers pH
Pros: Introduces nothing but chlorine and a small amount of
Household Bleach 6.5% Basis salt to the pool chemistry
Cons: Bulky
. . Pros: Introduces nothing but chlorine and a small amount of
0,
Pool Chlorine (High 12.5% 18% salt to the pool chemistry
strength bleach) more

Cons: Less bulk
Pros: Convenient power; easy to handle and store

0,
Calcium Hypochlorite 73% ;%:2 Cons: Roughly 1/3 is calcium, which builds up over time and
can cause scaling and cloudiness
Pros: Convenient granulated; easy to handle and store; fast
79% dissolving
Dichlor 55.4% Cons: Introduces CYA into pool chemistry, which can rise
more . ) . -
quickly and builds up over time; concentration must be
reduced to maintain level; lowers pH
550% Pros: Convenient powder; easy to use and store; introduces

Lithium Hypochlorite 35.2% nothing but chlorine to the pool chemistry
more - -
Cons: Very expensive form of chlorine

Table3. Free Chlorine concentrations and relative costs.
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V. OtherWaterDisinfection Approaches
There are severalother ways to disinfect pool water, including bromine, iodine, ozone,chlorine
generators (electrolysisof salt), electrolysisof metals ("ionization"), ultraviolet radiation, and
polymeric cyanides.However, only bromine and chlorine generators are commonly used,
so we will now further examine these two alternatives.

A. Bromine

Bromineisa chemicalkelementlike chlorine that belonggo the halogerfamily. Elementabromine
isa heavy,darkbrown, volatile liquid. Its fumesaretoxic and can severelyirritate the eyesand
respiratorytract. If spilled,the liquid will burn the skin. Becausef its cost,toxicity,andrelated
problemsof handling,transportation,and storage,elementalbromine is rarely used today to
disinfectpools. Insteadpromine compoundsare manufacturedin granular,liquid, andshaped
tabletform.

Thechemistryof bromine and chlorineis similarin many respects. Brominehydrolyzesor reacts
with water to form hypobromousacid. Hypobromousacid is the most effective sanitizingand
oxidizingform of bromine. At higher pH levels,hypobromousacid disassociatesnto hypobromite
ions andhydrogenions. Bromine,in the presenceof ammoniacompounds formsbromamines(a
combinedform of bromine). However,bromaminesunlikechloraminesareeffectiveasdisinfecting
agentsand are not irritating to swimmers' eyesand noses. Bromineis alsosubject to ultraviolet
degradation by sunlight. However, bromine residual cannot be stabilized against loss from
ultraviolet light, ascan be dore with chlorine when cyanuricacid is used. Therefore,bromine is
rarely usedin outdoor pools. Poolscontainingaslittle as 0.2 ppm of bromine must be drained
before switchingto a stabilizedchlorinetreatment program. Eventhis level of brominewill prevent
cyanuricacid'sability to inhibit chlorinedegradationin the presenceof ultraviolet light. For this
reason,do not switch between chlorine and bromine until all equipment has been thoroughly
cleaned.

Brominecompoundsusedasdisinfectantsare commonlyavailablein two forms. Eachform canbe
automaticallyfed into the water through specialfeedingequipment, @led brominators. Themost
commonbromine treatmentsystemusesorganicbromine, a compoundof bromine and chlorine. It

is availablein stick, tablet, or briquette form. As the bromine dissolvesin the water, it releases
chlorineand bromide ions. Thechlorine oxidizesthe bromide ions and forms hypobromousacid.
Theamount of chlorineavailableis insufficientto oxidizeall organic wastesofrequent shockingr
superchlorinationis necessary. Thieromine residualin the water shouldbe between 2.0 and 4.0
ppm. Thebromine residual canbe tested using the OBO/FAC WQ Field Kit using either powder
pillows or AccuVac reagents (Method 8016)the reagents are not available to conduct a bromine
residual testthe generalrule isthat the bromineresidualequdsthe chlorine residualreadingtimes
2.25. Becausdoromaminesare also effective as disinfectants,it is not necessaryto differentiate
betweenfree-availablébromineand combinedbromine whentestingthe residuallevel.

B. Salt Water Pools
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salt (either NaCl, KCI, or NaBr salt) added to the water. The elevated salt concentration (2,500 to 3,500 mg/L)
permits the use of a chlorine generator calhlprinator cell) to be used to generate the hypochlorous acid for
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disinfection through electrolysis of the salt in the pool. Check with the manufacturer of the chlorine generator
unit to determine the salt concentration best suited for the equipmentlt &mn also give the water in some pools

an improved feel at levels around 2,000 ppm. These levels are less than one tenth of the salt level in ocean water,
which has around 35,000 ppm of salt. People vary in their ability to taste low levels of alt.pdople can taste

salt levels as low as 1,000 ppm, but others cannot taste salt until 3,500 ppm.

The table below shows the amount of salt that is needed for an initial poohgeof 3,200 ppm.

Pounds of Salt Required for 3,200 ppm
Currer
t salt Pool Size; Gallons
level |8,0010,0012,0014,0016,0018,0020,0022,0024,0026,0028,0030,0032,0034,0036,0038,0040,00
ppm| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 213 267 370 373 427 480 533 587 640 683 747 800 853 907 960 1013 1067
200 200 250 300 350 400 450 500 650 600 650 700 750 800 850 900 950 1000
400 187 233 280 327 373 420 467 513 560 607 653 700 747 793 840 887 933
600 173 217 260 303 347 390 433 477 520 503 607 650 693 737 780 823 667
800 160 200 240 280 320 360 400 440 480 520 560 600 640 600 720 760 800
1,000 147 183 220 257 293 330 367 403 440 477 513 550 587 623 660 697 733
1,200 133 107 200 233 267 300 333 367 400 433 467 500 533 567 600 633 667
1,400 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600
16,00 107 133 160 187 213 240 267 293 320 347 373 400 427 450 400 507 533
18,00 93 112 140 163 187 210 233 257 260 303 327 350 373 397 420 443 467
2,000 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
2,200 67 83 100 117 133 150 167 183 200 217 233 250 267 283 300 317 333
2,400 53 67 80 93 107 120 133 147 160 173 187 200 213 227 240 253 267
2,600 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
2,800 27 33 40 47 53 60 67 73 80 87 93 100 107 113 120 127 133
3,000 13 17 20 23 27 30 33 37 40 43 47 50 53 57 60 63 67
3,200Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal Ideal
3,400 ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

After determining the amount of salt to add from the table above, hold 1 or 2 bags in reserve. Dump the
remaining bags directly into the pool and brush the salt around to speed up the dissolving process. Do not allow
the salt to sit in a pile at the bottom alie pool. Salt water is heavier than fresh water so the salt water will tend

to accumulate at the deepest part of the pool. Run the filter system with the suction coming from the main drain
for 24 hours to evenly distribute the salt throughout the podilote: For new plaster pools, consult with the
applicator for the recommended cure time before adding salt.

Salt can be added using solar salt, which is commonly sold for use in water softeners (sodium chloride). Typically
the salt should be certified fouse with potable water, 99.4% pure or better, with no rust inhibitors or other
additives. Salt crystals work well for swimming pool applications. Pellets will work, but they dissolve more slowly.
Pool store salt generally costs more and is more figebuind, but even pellets dissolve quickly enough so that it
AayQli NBIFffe | ye | R@édenbauséalS Potassiung éhiprideidart uSuallyl Ke2udeld Bs a salt
alternative to sodium chloride but will require 17% more and is typically more egpe@beck with the Saltwater
Generator (SWG) manufacturer for any restrictions to using potassium chloride.

Having salt in the water slightly increases the risk of corrosion, particularly to surfaces that water splashes onto
where the water can evaporatégaving high concentrations of salt behind. This is normally only a problem for
stonework (that has not been properly sealed) above the water line made from softer kinds of stone. Salt water
will also attack certain metal alloys including Type 304 Kamsteel. Equipment using polymer components
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should be used when possible.

The chlorinator cell consists of parallel titanium plates coated with ruthenium and sometimes iridium. Older
models make use of perforated (or mesh) plates, rather than sdéittg Electrolysis naturally attracts calcium

and other minerals to the plates. Thus, depending on water chemistry and magnitude of use, the cell will require
cleaning in a mild acid solution (1 part HCI to 15 parts pool water) which will remove doeiboif calcium.
Excessive buildup can reduce the effectiveness of the cell. Running the chlorinator for long periods with not
enough salt in the pool can strip the coating off the cell which then requires an expensive replacement. This same
damage camccur when using too strong of an acid wash.

Regular maintenance of the cell is necessary; failure to do so will reduce the effectiveness of the cell, which will in
turn increase the salinity of the water to corrosive levels (as water flowing througltileginator will have salt
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that will regularly switch the roles of the two electrodes between anode and cathode, causing this calcium buildup
to dissolve off the accumulating electrode. Such systems reduce, but do not eliminate, the need to clean the
electrolytic cell and the occurrence of calcium scale in the water.

Salt water pools can also require stabilizer (cyanuric acid) to help sbpth dzy Q& ! + NI} &a FNRY
chlorine in the pool. Usual levels are 30 to 50 ppm. They also require the pH to be kept between 7.2 and 7.8 with
the chlorine being more effective if the pH is kept closer to 7.2. The table below provides #hédeidrs for key

water quality parameters for salt water pools.

WATER QUALITY PARAMETER IDEAL LEVELS
Salt 2,700 to 3,400 ppm
Free Chlorine 1.0to 3.0 ppm
pH 7.2t07.8
Cyanuric Acid (Stabilizer) 30 to 50 ppm*
Total Alkalinity 80 to 120 ppm
Calcium Hardness 200 to 400 ppm
Metals 0 ppm
Saturation Index -0.2 to 0.2 (optimal)

*Should be lower or even 0 for indoor pools. Follow guidance of a local pool professional.

Pool water chemistry and maintenance in salt water pools is perhaps the most salient concern. You may begin
noticing that the pH and total alkalinity levels in salt water pools rise rapidly, sometimes at rates that are difficult
to handle on weekly senactesting.

ORP (oxidation reduction potential) measures the oxidizing capacity in water. It is a proven measurement and
maintenance technology mandated for commercial pool sanitation. Unlike most fesh@rocesses, ORP is not
tooled by the effects opH, TDS (total dissolved solids), or other factors. Most htmsiekits and strips only

report free chlorine and other less effective forms of chlorine. Only ORP can deliver further detailed analysis of
the more important free chlorine. It differentiafe T NBES OKf 2NAYy SQa O2YLRySy{ia | nh
(hypochlorite ion). OCis a slowacting sanitizer, and HOCI is up to 300 times more effective. ORP targets HOCI, a
more finetuned measurement of the effectiveness of chlorine and waterligua
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concluded that ORP significantly predicts water bacterial quality better than other methods. As a result, in most
states, the highly ragated commercial pool industry requires ORP testing.
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As pH drifts upward, the ORP levels drop, requiring greater concentrations of chlorine to achieve the same levels
of oxidation and sanitation. A solution to this problem has been developed wheoemtkbllers are added to the
system to continually add acid as needed to control pH and total alkalinity, but this of course adds cost and
complexity.

There are some definite advantages and disadvantages to Salt Water Pools which include:

Advantages
A Do ot need to store or handle chlorine

A Continuous production of chlorine oxidizes any combined chlorine (chloramines) and this helps to limit the strong
chlorine odor

Disadvantages

Initial cost of the system and the cost of maintenance are both typicalhehidpan for a conventionally chlorinated pool
The generator electrodes can both scale and corrode and must be routinely monitored and cleaned

Consumption grade salt (e.g. water softener salt) must be used to dose the pool

Recirculation system must operasdmost continuously

Added electrical costs to support generation and circulation

Require more careful control of pH between 7.2 and 7.8 with best operations at a pH = 7.2

Most pools will require shocking from time to time. The SWG generally cannot alislntipis elevated level of
chlorination and therefore an alternative source of chlorine will probably be needed for these applications.

V1. Other Water Conditioning Agents

Too T o T To T To

A. Flocculatig Agents

Aflocculatingagent(alsocalleda "clarifier) isa chemial substanceor compoundthat promotesthe

combination of suspendedparticles in the water. This allows the particles to be more easily
removed through the filter or vacuumedfrom the pool. Themost commonlyused flocculant is
aluminumsulfate, also known as alumAlum is most effective with sandfilters becauseit fills the

voidsin the sand bedsand holds organicmatter. Flocculantanbe usedwhen a combinationof

high temperature, water velocity,and heavy usagellow large concentrationsof organicmatter to

developquickly. Theflocculant willassisthe filtering systemandhelp decreasewater turbidity.

B. Sequdering Agents

A sequesteringagent(e.g. HEDR Hydroxy Ethylidene, Diphosphonic Acidigs prevent scalebuildup or

stainsin a pool. It reacts with metal ions or calcium in the water and holds them in solution rather than
allowing them to precipitate to the walls and floors. Sequestering agents, also known as chelating agents,
will not remove stain®r scales that have already appeared, but only help to prevent them from reappearing.

In areas where water has a high metal content (e.g. iron, copper) or calcium hardness, sequestering agents
are often used as part of the routine maintenance program.m@ercial products such as HTH Metal
Control are readily available as a sequestering agent. Follow the manufacturer's direarefidly when
usingasequesteingagent.

C. Borates

Borates are added by some pool operators to help control pH when salt water chlorine
generators are used or the pool water is highly aerated. Borates can also help control algae in
GKS &1 G4SN {2YS L1122t dzaSNaE LIS NB&ated $eveliok I G
borates in the water. Some pool operators feel that the borate produces a silky feel, reduces
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Borate concentrations between 350 ppm are required to help buffehe water pH and /
control algae. Borax plus acid or Boric acid can be used to elevate the level of borates in the
water. Dilution is the only means for lowering the concentration.

D. Handling and Storage

There are a wide variety of pool water conditioning agents in a variety of forms from many
manufacturers. Virtually all of these chemicals are safe if used and stored in accordance with
0KS Yl ydzFlFI O0ddzNBNXa RANBOGAZ2Y A Plly and 8se antgvis (i
directed. Also, obtain the Material Safety Data Sheet (MSDS) from the manufacturer (usually
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VIl. Algae Control

Algae are tinyplants that are often introduced into the water by wind, rain, or freshwater. Algae
can harbor bacteria and multiply rapidly increasingthe disinfectant demand. Algae increase
turbidity in the water andmake pool surfacesslipperyand unsightly. Because algaeeed sunlight
to grow, an algaeproblem israrely experiencedin indoor pools. While there are many different

varieties of algae, the most common are identified by their color: green, black, andyellow

(mustard). Green alga@areusuallyfree-floating in the water, but blackand yellow algaeclingto the

walls andbottom of the pool.

Proper pool disinfection, maintaining a recommended disinfectant residual, and regular
superchlorinationwill, for the most part,control algaegrowth. Butevenwith properdisinfection,
algaemayappearand necessiatetheuseofalgaecids. Whenagaeappearin the water,the pool
shouldbe superchlorinated. If algaarepresentonthe wallsorfloors,liquidchlorineorgranular
productscanbe applieddirectly to the affectedareasaccordingo manufacturer'sinstructions.
Thenthe spotsshouldbe brushedwith awire brush(useastiff nylon brushonvinylliners)andthe
pool vacuumedio removethe deadalgae. Severakreatmentsandbrushingamaybenecessary
to removeall ofthealgae.A pumicestonecanbe usedon plasterfinishesonspotswherethe algae
are persistenanddifficult tobrushoff.

While chlorineis usuallyeffective in killing algae there are specific pooklgaecideghat canalsobe
used. In apool where algaeis a chronicproblem andcannot becontrolled by the chlorineprogram,
regular algaecidetreatment may be necessary. The most commonly usedalgaecidesare the
quaternary ammanium compounds. Copper compounds are also used Follow the
manufacturer'sinstructionscarefullywhen usingan algaecide.

Handling and Storage

There are a wide variety of pool water algaecides available for treating specific pool conditions;
however, notall algaecides are safe or appropriate for use in swimming pool applications. Carefully
NBEFR GKS YIydzFlI OGdzZNBNQR&a ¢ NYyAy3a | yR | LILINRZ OSR
assure that it is approved for swimming pool application. Store aldae in accordance with the
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VIll.  Scaling andCorrosion

Like all water systems, swimming pool piping systems and treatment equipment are subject to the
effects of corrosion and scaling from the water. The perfect water neither corrodes the treatment
equipment nor deposits scale from the water onte tsurfaces of the piping. Since the water
chemistry of swimming pools is constantly changing (as compared to the far more stable chemistry
of treated drinking water), the pool water must be continuously monitored. One tool for assisting
the operator isthe Langelier Saturation Index (LSI). This index is easily calculated from the water
quality test results, and provides a good indication of when the water chemistry needs to be
changed to protect the piping and treatment systems.

A. Langelier Saturatio Index

Byknowing thecalciumhardness,total alkalinity,total dissolved solids (TD$}, and temperature of
the water, you candetermine ameasureof overall water balancecalledthe Saturationindex (also
called the Langlier Index or Water Balancelndex). The SaturationIndex equation will indicate
whether the water iscorrosiveor whether it is saturatedwith calaum and will form calciumscleon
the plaster, filter, or coilsof the heater. Commontypesof scaleare carbonate,slicate, aluminate,or
sulfatecompoundsof calcium,magnesium,andiron. Themost common scalein pools is calcium
carbonate.

Calculate the Saturation Index tletermine the tendencyof water to corrode surfacesor to form
scale.If the SaturationindexisO, the water ischemicallybalanced. Itheindexisbelow 0 (negative),
the water is corrosive. If the Indexis above0, the water will tend to form scle. Thesatisfactory
rangefor poolsisbetween-0.5and +0.5.

High water temperature also increasesthe corrosvenessof water, asindicated by the Lancglier
Index. Itis possiblewhen you have highvelocity, a high TDS,and a high temperature you may
expeaiencetwo different extremesof water balance:corroson and scale.

Sauration(Langelier)Index (LSI) #pH - ps

Where:
pH = 9.3+A+B)(C+D)
A = (Logo[TDSK 1)/ 10
TDS = Total Dissolved Solids (ppm as CgCO
B = -13.12 x Log (°C + 273) + 34.55
C = Logo[Ca% ¢ 0.4
car = Calcium Hardneqppm as CaCG{
D = Logo [Alkalinity] (ppm as CaGP
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Example:
Using the FAC Water Quality Test Kit, the pool operator took the following water readings to
determine if the pool water was either corrosive or had a tendency to scale.

Measured with WQ TeKit:

Calcium Hardness 200 ppm as CaGO

pH = 7.4
Temperature = 24°C
Total Dissolved Solids (TDS) = 90 ppm
Alkalinity = 100 ppm as CaGO
Therefore:
A =1Logl0 (9®1)/10 = 0.09542
B =-13.12 x Log10 (24 + 273) + 34.55 = 2.10743
C = Log10 (20@)0.4 = 1.90103
D = Log (100) = 2.00000
pHs= (9.3 + 0.09542 + 2.10743§1.90103 + 2) = 7.60183
LSI=7.47.6018 = -0.2018a

Answer: Since the acceptable pool water has an LSl in the range®fo +0.5, this pool water
is neitherexcessively corrosive nor does it have a propensity to scale. It is balanced.

B. Oher Factors Gausing QGorrosion

Other factorsin water balanceaffectcorrosionof metalsin apool but arenot related to the Langelier
Index. Oneisthe velocity of water flow through the copper pipesin the reciraulation system.High
velocity will tend to causeerosion,corrosion,and/or impingement of the pipes. Therecommended
limit for water velocity in coper pipes isB feet per second.A high total dissolvedsolidscontentin

thewater (TDS)particularly from chloridessuchassalt, increaseshe corrosionof metals.
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IX. Water Quality Testing

The key to sustainable swimming pool operation is knowledge of the quality of the pool water.
Since the water quality in the pool is constantly changing, the operator will be required to test far
more frequently than is required for the same water quality parameter in drinking water.

Water Quality Test Kit The FAC website has tools and instauedi for conducting water quality
testing needed to maintain good pool water quality. The field test kit provides the tools for
analyzing the results that can be recorded in the WQT database for future reference and
assessment. When recording swimming poo RI 43 NBYSYO6SNI (2 YIFNJ] .
Ll22té¢ Fa Ylye 2F GKS alrdaArAafsrOliz2NER Nry3ISa F2NJ
types (e.g. mechanical water or wastewater).

Required Pool Water Quality Testingwimming pools requireirtually daily attention to maintain

their proper water chemistry. The tests described in the table below should be considered as a
basic set of tests but may require expansion depending on the use and operating conditions of each
particular pool. PooWater Quality testing is typically a featep process: (1) conduct the test, (2)
record the results, (3) analyze the results, and (4) correct the water chemistry to return the pool to
its target parameters.

Parameter Notes

Daily

Free Chlorine (FC)

Total Chlorine (TC)

Combined Chlorine (CC) Not a WQ test. Calculate as CC =RFC

pH

Salt Concentration (Chlorides) | Needed only pools that use SWGs
Weekly

Total Hardness

Calcium Hardness

Alkalinity

Cyanuric Acid (CYA) Test only ifstabilizers are used

Langelier Saturation Index (LSI) | Not a WQ test. Calculation

Borate Needed only if borates are added to the pool
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X. Water Balance Calculations

Determining the amount of chemicals to add to the pool to change its water quality requires two
specific actions by the pool operator; (1) test the water quality of the pool to determine the existing
conditions, and (2) calculate the quantity of chemiaaladd. The math required to calculate this
chemistry is not particularly difficult, but it can be time consuming. One very good pool calculator
tool by pSIFlow Technology, Inc. is available free of charge to the operator. The tool can be accessed
at: www.poolcalculator.com. Access to the tool can also be found on the FACApps Water Quality
¢Sad { A0S dzy R Ship:/lolhoStatégbdcesin dae/Espiskdév/indek.cfm

Once the volume of the pool is determined and entered, the calculator provides specific guidance
to the operator on the amounts of chemicals to add to change the pool reading from its current
condition (as determined by water quality t@sy) to a desired level. This tool is certainly not
perfect as each pool water system is dependent on its own site conditions. However, the calculator
does save a lot of time and provides the operator with a starting point for maintaining acceptable
water chemistry.

Calcium Saturation Index

This pool calculator also has the ability to calculate the Calcium Saturation Index (CSI) of the pool
water. Like the Langelier Saturation Index, the CSl is a measure of corrosiveness or scalability of the
water. C8is calculated as:

CSI=pH+FG+Ac12.1

Where:

T: = Temperature Index = 0.022 x Water Temperature (°C)

G = Calcium Index = 0.4415 x Ln(Calcium Hardaegx8066

As = Alkalinity Index = 0.4348 x Ln(Alkalingy).3951

Range:-n ®c X0.6 { L X
A If CSI <0.6 water is aggressive and can corrode metal fittings
A If CSI > +0.6 water has a high probability of forming scale
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|| corrosion of plaster likely Mouse over a field for
detail

Add 250 oz of [12.5 |% bleach. Jug size 1280z 3).

oradd 61 oz by weightor 57 oz by volume of (dichlor 3.

Note: Dichlor and trichlor add CYA and lower pH. Cal-hypo adds CH.

Given TAof 55  and Borateof 20  :

Add 258 oz by weightor 225 oz by volume of washing soda or soda ash

or add W by weight or Wﬁz by volume of borax.

pH Add o of (34.6% - 22" Baumé__ + ) muriatic acid
7-2 L 17-8  |lloradd o by weightor 0 by volume of dry acid.

Note: pH calculations depend on TA and Borate. Results are approximate and can
be off significantly for large pH changes. Changing your pH will also change your

TA.
Goal: 80t0o 120  ||Add 708 oz by weightor 565 oz by volume of baking soda.
TA r} 85| To lower TA you reduce pH to 7.0-7.2 with acid and then aerate to increase pH.

=2 ||Note: Adding baking soda will also raise your pH.

Goal: 30 to 80 Add 604 oz by weightor 629 oz by volume of stabilizer

oradd 1565 oz  ofliquid stabilizer.

CYA 20 g5 | |[Tolower CYAyou replace some of the water with new water.
[Note: It can take solid stabilizer up to a week to dissolve. It will also lower your
pH.
Add o f salt.
salt o 0 &

~ ||To lower Salt you replace some of the water with new water.

Add 2367 oz by weightor 2269 oz by volume of

borax )
B remm | m and 1128 oz  of 31.45% muriatic acid to compensate for the pH increase.
T ~ ||TolowerBorate you replace some of the water with new water.
Note: The pH should be tested and adjusted as needed after increasing the borate
level.
Corrosion of plaster likely Mouse over a field for

detail

(Calcite Saturation Index - requires pH, TA, CH, CYA, Temp, uses Borate, Salt
Less than -0.6 is suggestive of problems for plaster, tile, stone, and pebble pools.
Greater than 0.6 is suggestive of problems for all pools.

Use suggested goal levels from: [ Traditional Pool Gl
Primary source of chlorine: (Trichlor 3 Pool surface: [Plaster 3]

Note: Suggested goals are simply a starting point. There are many situations that
are not covered by these basic guidelines.

Suggested Goal Levels

Figurel. Pool Calculator by pSIFlow Technology, ima:w.poolcalculator.com
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XI. Filtration

Swimming pools by their very nature are receivers of contamination from the users of the pool and
organic and inorganic debris that finds its way into the pool waters. The pool filtration system
provides a means for the removal of floating debris as well as suspended solids. There are a wide
variety of filter types, each with characteristics that makes it best suited for a particular type of
pool. Most filtration systems are sized to treat omalysmall portion of the water, but they must do

SO on a continuous basis.

A. Sand Filters

Sand filters use nothing other than sand to filter the water. The pool pump circulates the water
GKNRdzZAK I 0SSR 2F &4l yRXI I yR é&sdtarldgbitsarticlgsidomazNd f
to 20-25 microns. As the sand collects dirt, the filter actually increases its efficiency to trap dirt.
When enough dirt collects on top of the sand bed, a noticeable pressure increase is seen on the
F At G S NI augd, JNdcatiagaaiShe Hiter needs to be backwashed. The average pressure loss
across a clean sand filter is52psi. This pressure drop will increase te3Zbpsi when the filter is
loaded and needs to be backwashed. This dirty backwash waterbeudiscarded and is lost from

the pool system. The advantages and disadvantages of this type of filter system include:

Advantage

1 Typically a low cost filtration system
1 Sand is inexpensive to replace
1 On average, requires a full sand change every severs yea

Disadvantage

1 Backwashing can use a significant amount of water

1 Cannot remove particles much smaller than@®5 microns

1 May require weekly backwashing during heavy use

1 Smaller particles can make their way back into the pool through the recirculatiesns.

B. Cartridge Filters

Typically, cartridge filters are a very economical filtration system but are best suited for smaller
pools. Cartridge filters are readily available and affordable. This filter type uses a replaceable
pleated paper cartridgdilter. Water moves through the fabric and dirt particles are trapped on the
surface. Cleaning can be as simple as taking the filter cartridges out of the canister and hosing them
off. The advantages and disadvantages of this type of a filter systdual@ic

Advantages

1 Filter can be cleaned by rinsing with a garden hose
1 Removes particles down teB) microns in size
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1 Simple cartridge removal/replacement makes for easy maintenance
1 Runs at lower pressure, putting less back pressure on the pump

Disadvantages

1 Longlasting filters are available, but are more expensive than disposable filters
1 Will require full replacement of the cartridges more often than sand and Diatomaceous Earth
(D.E.) filters.

C. Diatomaceous Earth (DE) Filters

A Diatomaceougarth filter gets the water very clean, but that cleanliness comes at a price. These
are typically the most expensive pool filtration option. Their outstanding filtration abilities and
somewhat delicate maintenance needs make these most appropriateofmnercial applications.

D.E. filters use fossilized diatoms (plankton skeletons) to coat a grid that looks similar to a cartridge
filter. The grids are packed with D.E. Powder that catches particles as small as 3 microns, resulting
in sparkling water. #with the sand filter, the D.E. filter must be backwashed when the pressure
drop across the filter increases, indicating a soil load on the grids. D.E. filters should have a
thorough cleaning once a year. The advantages and disadvantages of this tgddtef system
include:

Advantages

1 Provides excellent suspended particle removal
1509d LIR2HRSNI Oy 6S IFRRSR GKNRdzZAK GKS LI22f Qa
1 Filters particles down to-8 microns

Disadvantages

1 Initial capital cost tends to be high

1 Backwashing can use a significant amount of water which must be wasted

! Maintenance is a bit higher than for other systems due to the extra pumping head required and
the increased manpower requirements to change the filter media when required.

52.25220 AUSEBICORPORATED BY REFERERE F998)

This purchase order or BPA incorporates the following clauses by reference, with the same force and
effect as if they were given in full text. Upon request, the Contracting Officer will make their full text
available. Also, the full text of a clause mayadrcessed electronically at this addregsquisition.gov

this address is subject to change.

DOSAR clauses may be accessedthtfihs://acquisition.gov/dosar

FEDERAL ACQUISTION REGULATION (48 CFR CHAPTER 1) CLAUSES:

| NUMBER | TITLE |  DATE |

SBU- CONTRACTING AND ACQUISITIONS


https://acquisition.gov/browse/index/far
https://acquisition.gov/dosar

52.2047 | SYSTEM FOR AWARENAGEMENT OCT 2018

52.2049 | PERSONAL IDENTITY VERIFICATION OF CONTRA| JAN 2011
PERSONNEL

52.20413 | SYSTEM FOR AWARD MANAGEMENT MAINTENAI OCT 2018

52.20416 | COMMERCIAL AND GOVERNMENT ENTITY CODE| AUG 2020
REPORTING

52.20418 | COMMERCIAL ANEDVERNMENT ENTITY CODE | AUG 2020
MAINTENANCE

52.2124 | CONTRACT TERMS AND CONDITIONSIMERCIAL | NOV 2021
ITEMS

52.22317 | AFFIRMATIMBROCUREMENT BPADESIGNATED | AUG 2018
ITEMS IN SERVIEND CONSTRUCTION CONTRACT

52.22519 | CONTRACTOR PERSONNEDIRIOMATIC OR MAY 2020
CONSULAR MISSION OUTSIDE THE UNITED STAT

52.22719 | COMMERCIAL COMPUTER SOFTWARE LICENSE | DEC 2007

522283 |WhwYOw{ Q/ hat9b{!¢Lhb Lb/{|JUL2014

522284 |WhwYOw{Q / hat 9b{-HAZARDD ' b| APR 1984
INSURANCE

52.2446 | SUBCONTRACTS FOR COMMERCIAL ITEMS JAN 2022

52.24626 | REPORTING NONCONFORMING ITEMS NOV2021

The following clauses are provided in full text:

52.20424 REPRESENTATION REGARDING CERTAIN TELECOMMUNICATIONS AND VIDEO
SURVEILLANCE SERVICES OR EQUIRONERT2(1)

TheOfferor shallnot complete the representation at paragraph (d)(1) of this provision if
the Offerorhas represented that it "does n@rovide covered telecommunications equipment or
servicesas a part of its offeregroductsor services to the Government in the performance of
anycontract, subcontract, or other contractual instrument" in paragraph (c)(1) in the provision
at 52.20426, Covered Telecommunications Equipment or ServicBgpresentation, or in paragraph
(V)(2)(i) of the provision &2.2123, Offeror Representations and Certificatiol@mmerciaProductsor
Commercial Services. Tkdferorshallnot complete the representation in paragraph (@) of this
provision if theOfferorhas represented that it "does not usevered telecommunications equipment or
services or anyequipment, system, or service that usesvered telecommunications equipment or
services' in paragraph (c)(2) of the pron at52.20426, or in paragraph (v)(2)(ii) of the provision
at52.2123.

(a) Definitions. As used irthis provisiorn
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Backhaul covered telecommunications equipment or servigestical technology interconnection
arrangements reasonable inquiryroaming, andsubstantial or essential componehave the meanings
provided in the claus82.20425, Prohibition onContractingfor Certain Telecommunications and Video
Surveillance Services Bguipment.

(b) Prohibition

(1) Section 889(a)(1)(A) of the John S. McG&itional Defenséuthorization Act for Fiscal Year 2019
(Pub. L. 11232) prohibits the head of agxecutive agencgn or after August 13, 2019, from procuring
or obtaining, or extending or renewingcantrad to procure or obtain, angquipment, system, or
service that usesovered telecommunications equipment or serviessasubstantial or essential
componentof any system, or axitical technologyas part of any system. Nothing in the
prohibition shallbe construed ta

(i) Prohibit the head of aexecutive agencfrom procuring with an entity tgrovidea service
that connects to the facilities of a thiplarty, such avackhaul roaming, orinterconnection
arrangements or

(if) Cover telecommunicationsquipmentthat cannot route or redirect usetatatraffic or
cannot permit visibility into any uselataor packets that suckquipmenttransmits or otherwise
handles.

(2) Section 889(a)(1)(B) of the John S. WoGlational Defenséuthorization Act for Fiscal Year
2019 (Pub. L. 11832) prohibits the head of agxecutive agencgn or after August 13, 2020, from
entering into acontractor extending or renewing eontractwith an entity that uses angquipment,
system, or service that usesvered telecommunications equipment or serviessasubstantial or
essential componemf any system, or asritical technologyas part of any system. This prohibition
applies to the use ofovered telecommunications equipmeor services regardless of whether that use
is in performance of work under a Fedecahtract. Nothing in the prohibitiorshallbe construed ta

(i) Prohibit the head of aexecutive agencfrom procuring with an entity tg@rovidea sevice
that connects to the facilities of a thiplarty, such avackhaul roaming, orinterconnection
arrangements or

(ii) Cover telecommunicationsquipmentthat cannot route or redirect usetatatraffic or
cannot permit visibility ito any usedataor packets that suckquipmenttransmits or otherwise
handles.

(c)ProceduresTheOfferor shallreview the list of excluded parties in the System for Award
Management (SAM)Hitps://www.sam.goy for entities excluded from receiving federal awards for
"covered telecommunications equipment or servi¢es

(d) RepresentationTheOfferor represents that

(D)1t will, will not provide covered telecommunications equipment or serviteshe
Government in the performance of aepntract, subcontractor other contractual instrument resulting
from thissolicitation. TheOfferor shallprovidethe additional disclose informationrequired at
paragraph (e)(1) of this section if tia&ferorresponds "will"* in paragraph (d)(1) of this section; and

(2) After conducting aeasonable inquiry for purposes of this representation,
the Offerorrepresents that

It does, does notuseovered telecommunications equipment or services use
anyequipment, system, or service that usesvered telecommunications equipment or services
TheOfferor shallprovidethe additional disclosurenformationrequired at paragraph (e)(2) of this
section if theOfferorresponds "does" in paragraph (d)(2) of this section.

(e)Disclosures.

(1) Disclosure for the representation in paragraph (d)(1) of this provision. Otfexor has responded
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"will" in the representation in paragraph (d)(1) of this provision, (#eror shallprovidethe
followinginformation as part of theoffer :
(i) For coverecequipmentt
(A) The entity that produced the covered telecommunicati@gipment (include entity
name,unique entity identifier, CAGE code, and whether the entity was the
originalequipmentmanufacturer(OEM) or a distributor, if known);
(B)A description of all covered telecommunicaticeguipmentoffered (irclude brand;
model number, such as OEM numbagnufacturerpart number, or wholesaler number; and item
description, as applicable); and
(C)Explanation of the proposed use of covered telecommunicatenspmentand any
factors relevat to determining if such use would be permissible under the prohibition in paragraph
(b)(1) of this provision.
(ii) For covered services
(A)If the service is related to item maintenance: A description of all covered
telecommunications services offered (include on the item being maintained: Brand; model number, such
as OEM numbemanufacturerpart number, or wholesaler number; and item description, as applicable);
or
(B)If not associate